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[^ixi] xii42^°i ^§oii °i& ss, mmm ni6o^°i ^§ 

Oil °|& SS^Ah M g^&L|Ch DHe-l&J 
32^ (oj) LH £1 &J 

tH-ffl-gl (OJ) 



[^l^f^g] 0 2 38,000 SI 

[^h^^^lS] 44 2 OS! 

[?^!3?§S] 0 2 OS 

[^JAUI^S] 22 S 813,000 S 

[U^l] 851,000 S 

[SSA^] ^12(70%^) 

[S-S^ 4*4^] 255,300 S 
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£ 44^ 5fe 4* ^-4^3- 4^ ^ H^r ^ £-4^1 44 

4. 4^14^ ^ 3^r £"4^ 4^4 4444 4^444 44* 4^r «];4 
4 <U;44 ^o.M-, ^44 = 21^ £■ £-4^ SL€: £r£ 44°H4 44" 

°] 4444 ^4*t ^4 ^ 44 4SH§:# 5fe 4# ^4^51 44, 

n}^. 4444 ^- o. ^.ig-^ ^w. x} 7 14 H7> 2000 tfl^l 8000 0e°H*i S4- 4 

7lS.^H# 4^ 4* 44 , 4tfl£-£ 20K4 ufl ^Jf 444 H7> 1000 Oe 

44°114 71-1-71 oM/flH7l- <£4 ^o. S^jO S *j-T^. r E ^- t t£t$ 

°11 4^ 444 4 ^ £ 44 4^ a°H, S4 44#4 

^4-4 ^4, 4^14 444-31 -g-^4 4 &3L ji£-44# 4fe ^-4 4 ^4. 

£ 6 

444, ^r, 44, 44^:, ^-44, 31^-44 
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5fe ^ SE^ £r ^rlHGold or silver particles with 

paramagnet ism} 

<1> £ 1. *>*M3* 5fe #Hfl^l £r A?]^ ^€r ^ 3SflH. 

<2> SL 2. y>^Pj# 5Hr ^2fl^ ^ -g-^o] 7\ 7 }^ rZ.2flH. 

<3> £ 3. ^ #Hfl5] ^ SEM 

<4> £ 4. ^ ^cfl #*HI* 5fe £ TEM A>^l(A g White type, 1- 

40/m) . 

<5> £ 5. ^ ^ofl #*H3* ^ TEM Af^l(Ag Gray type, 

50nni-3j«m) . 

<6> £ 6. ^} A ^ ^ £r TEM ^^(Ag Black type, 1- 

50nm) . 

<7> 5. 7. ^ ^cfl 5^ ^ TEM ^>^l(Ag Hallow type, 

l-500^m) . 

<8> £ 8. ^ ^ ^ TEM A>^(Au Black tyP e > 1_ 

20nm) . 

<9> 51 9. ^^fl uT^r A o V ^H# ^ ^ I£^r ^ ^S^l ^ 7fl^=£. 
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<10> 51 10. 1<*M *flS€ £r ^-^^ 2\^r ^ 3Efl5. 

<n> £ 11. <g*H 2°1H *fls^ #*H)S1 ^ x>7l^- ^ ^ neflS. 

<12> 51 12. <g*H 3 d\]X\ ^>^5] ^ *>7l3J- ^ asflH. 

<B> 51 13. 4<M *flS€ ^ ^-^^ 7j-7l^}- <2]^ ^ neflH. 

<m> £ 14. ^efl^l ^ 9]^ ^eflS. 

<15> 51 15. <g*H l^l^i #*Hd3 £r ^51 ^ neflH. 

<16> 51 16. *fl^€ ^ ^-^^ ^ 3EflH. 

<17> 51 17. -g*H 3°1H *flS^ ^>*H|£| £r ^£ S]^ ^ 3 2fl£. 

<is> 51 18. ^Hl 4°1H ^€ ^ ^£ ^ ^ nsfiH. 

<19> 51 19. 5^1 *flS€ A o^H^ 9- 7>7l^}- s.^ nEflH. 

<2o> 51 20. ^efl^ ^ ^ £ ^sfls_ 

<2i> 51 21. <g*H 5°1H ^l^sl ^ ^ £r^l ^£ ^ ^ rz.5flH. 

<22> -51^B] ^0_W-^-ofl tfl*l W-SS] i§^- 

<23> 1 - 13.56MHz lOkW^- RF 

<24> 2 - SMJL^H-CHybrid) ^|<H^ ^tM^ 

<25> 3 - -fr5!^^-l-5fST4( Inductive Coupled Plasma) S^l 

<26> 4 - #S13^> til-g-^1 -A]^Bfl 

<27> 5 - tip-g- 7>i 2:^ ^1^^ 
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<28> 6 - ^ 

<29> 7 - Ufl7l Al^Bfl 

<30> 8 " ^ ^ 

<31> 9 - ^I^S^T 

<32> 10 - a|*fl 1 J2^r a]^t|! 



<33> q-i^ ^r^l tfl^; <g^r 1940\itfl^-Bl a] oj-ofl ^ X\ 

?A°} 5]7l Al^^cf. 

it ^nflS.^ jr^-gr^ Cf^^^Sl #^3*, 
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3f, ^XH^ ^Sl- ^ xfl^jL^, ^71 ^ I^M, -fhg^, ^ 

< 35 > M-^^o] ^oi7> A-fle)-^oi7H -§-^-^- d >7l- i^l^] M-^^ 

£r ^7>.^A1, ^v*}^ <*IH ^T^m 5L7}^ ■ JLJL't ±^ ^flSS -§--g-°l 

^ «-•&, °I*H ^I^IW ^-°>s^l -g-g-^1 7>^ 

^ S3]-, ^ 7fl^o] 7^«fl^3L Jf^-g-o| &i=. ^-71 jq- 

<36> M-^^ m^o. ol^^SH ^ til^^o} ol^o} 

ofl ti] 311*1-711 5\lLg. ^ ^7}^o]l tfl^ s^t^ d/r<^l «1bH«M1 
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ljnm 0 d nfl yl^^^o] of i m */ CC 7> £|jL, ^Tjo] O.Ol/fflidOOA)^ 7j -f ^IS^ 0 ! 
^ I00m'/cc°l €^f. ^Fr^ ^^^>^ tij^s $^§>^ 

5] 2A^l5]- 7>^%> nfl I/m^HH^ 2xl0~\ 0.0W9*HH^ 2xl0 _2 7l- 

A. ^ X 1^ ^r<g 7>37l oil ^afl ^ S 1 ?! «l^oflA-1 

SU^l ^^}3.7l7l- €^ S^l $I^r til^o] ^ ^ ^H^}. 

<3?> [a i] 



<39> tr)-^ ^ ©i-g-^Hl-sil- ^-o] <yx>s] 3.71 7> ^o^^s. til s ^ ^tfl°11 Ki- 

el- ^1^^ ^§1-37 5^Aj6] JjLc 711 ^ ^Sf, ^3L^ ^71 

/*>7l3, ^°1 M-Bl-q-7l£ ^o]7l Hfl^-ofl ol^- -g-g-^j- XJXHgS] ^ 

71- 3*i>_S ^tfl^t}-. 

<4o> ^1« 71^51 f^p]i| ^^t\ 2n 7j-£.sq- <y^# 5^ 
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AS I^t} 5E*t S^S-^K^l^*!-^ 3-7)7} 1 tfl*| 10nmH.7l# 7^1^ Afl 

M-^Cf. Xp^flS^ Tj-f q-^^^^ S^H^ q-Bflfl7l 

<41> M-^^^^l afl^l 7l^#o] rtro] ^^C-ll, ^lS2jo S JI^S^ ^ 

£r (1) £-^ML (2) SH?-$, (3) £L7] ^ §1 (4) ^T^s^o] ^8, 

(5) 71^2: 3=*!, (6) ^) 9X^, ^K3#^r 

Jl^Sl^O^ ^o] ^ ^-^oiq-xr o]Tg STioflA-i 7\}^}^ 

o\] otef ^ ^3. ^ a^o. ^ ^ yA^A. 

<42> M-^^^ ^lS^^r 7)7fm ^13*1 y o Vl ^, Sf^H^ 

51- ^ tila 1 ^^ #7H1 o^sl 71-71 ^IS^-^l o^sl^-ol ojtj-. ^-S^o] «J-t*o. 

S-fer 71^ 7J^- RF #5|2:n> aKg-SS ^-g-§>^ ^ , #1^ ■ -§-^ ( IGC , Inert 
Gas Condensation)^: § *r $1 , 7j-f 7)711^ milling 1 ^ ^-§-31 

tfc] %-g-£H, y o v^o_ s ^ oflAj-^ 7^-9- 71^ , ^1^, Sol-Gel 

^ ^1 $1^*1, 71^-5] Tj-f CVC(IGC+CVD)^1 cflS^q-. 

<43> ^l^M ^*fl-& 71^ o]^-*]- ^l^^iLCf <yxl-H.7l7> 
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^<U^ *r 9X3L, 5L^5L ^ 7>XlJ7 

^ ^1^7l7> ^3^, ^H^o) ^ Ir^^uL 2*} 

*V 31^ ^ 717^1^ £-£fl^£r ^S^HH y o^l*>7l <H^-f^, 

-§-^ €4H 4]* ^ ^ ^-i- ^Hl ^ Si^-s-s. 4^^- 

^ ^til^rl- Dl ^6] ^tf^ cf^ol o^cf. ^ ^ *\}^£r 

^71-3.71^1 ^<a^°l #31 Jl^SL^l <g*># afls^: <>HM, ^7>51 

31 %M^t tfl^= ARHll 1;%^ 7].^^ ^ -ol fll}. 

<44 > ^ £ #^7>#^ 71^1 71^6] 71-7] JL 5^ ^fl ^ 2.^ §11 

^>31 7lE} ^l^^HH ^ ^ ^ ^ 7l^om- X}¥ 

9±*m ^-°1 2¥ 7}^el-Oj ifloflAi 0]^^^^- ^ 7l^S] ^tg 

*fla= w^jn^Si ^i^l SL-^olM- ^ ^°1H tiljasl^l ^^fl^o. 
^ M-i^g-iM; afl^^- ^1# ^^fl^-t^iL 03/97521JL ^1^7fl 

^^iL 03/70626 JLS. ^7fl*V u} ^cf. 

<45> 7pj^^ 7j-7p^l, ^7p^H ^ y>7p^HS. M-^ ^ Si^-H, 
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^VMtt ^AA^^A W§*fts. ^^.A. tflJ^sl 3L*N- °1 

^oflA-^ ^aj. ^}3l x>7l^ S^^r ^^-*| ^S. 

QAA *>7l3 M-Hf^x] g^t]-. o]^ ufl^ ^ l:«:^7l^i4 ^ 

# ^*Rr ^^M^ ^1 AAAA. ^ «7>U(- ol^-oflA^ ^}$\ x} 7 ) 

3 S.^-7> ^vj1*| ^AA QA #*fl^ X}7l 5L^H# ^Tfl ^Cf. 

<46 > AA A?\ AAA 5fe n7fl<2] ^7># 7>7l^" ifl ofl ^O.t£ o] s. ^ 

A. AA^\ SL^T ^ H <H^S ^IW 1 ^ A^)^ AAA S^Hfe xiViA € 

cf. neiM- ^-4^ l^^l ^1§>^ te^-. €^ A& A°] A^SL 

s. AA A$] ^°1 H^M-ji €r§-<>IM*l7> o]*l ^>^ 7 > 4^51 

14. 13:^ ^A^^r ^ tilja^-o.^ ^ iJcf. 3 # *t 7> 

^lfe f E T <>IM ^7>7> ^ ^ ^ ^^ofluix] (3/2)kT^l4. A^r 7>xl^ 
7>7l ^7> 7>7l^ ^ofl 3gsS, tiV^sjol - 0^^} 2uB^x4. 

n^tfl, ^41-0] 7>7l^-oil7-i ^}7} ^-AS-A AA^\ 3-A. =l^\il3- AA^ 

l^^r A AAA ^*Kr ASc Am\^ ^IM- W. ^^A^A^A 

712.^^71- ^7171^ ^|tfl 7>^«3: nu°ll^r M * ^1^1 14. ^ M°l 3 
°1 A^L ^A. 

<47> ^H^lS ^Sl^ uMf3 X>71^7>1- 7>7l31 ^ ^:J7 ^>7>^ 
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Sj^M^ofl sq^ ^>7l E^!B 7 } ^ ol^*V ^go} 

^^^§>ji 7j-^ 7>7l^ ¥J5JS 7}7l^o] xj-g-^cf. neiM- ^7l^o] ^-f 

^ T^a^^-S ^o_s. H^t}. ^l^ 7>7l5l o]e^ 

^ 7]-7l ^ ti>cfl«j-^ol7l nfl-g^i}. tiV^pj^ Faraday^ -fKSL^o] <g*} ifls] 

*\-%-S\$= Jl^^o.^. # xifl ^7}<^ £^ x}-^ 

jIB^l^. X>7lS.iaH7l- X>7l^ *g-^ tiVcfl^l ^ €^2-^^ ^ 

Lenz ^^l ^1^-el- *t 9-M. 

<48> ^pj^ S.^ ^7}7> 7}xl2 ^^^1^. 32 E^- €7>7> JL-frSl ^7lf 

q-7> 31 jL^Kr ^ #7pj SLS. 

<49> M ^ £r£r tfla^O] ti>7pj#^, ^ ^ £r 7>7l^- 

4 i&tflnHN 5 ! 7pj# n)^ ^_o]^ t ^ ^ 5£^r £r 3.71 7f i+i^ 

SHSi o]sl^ ti>xH^l 71-71*1 ^S§o] ^gT-x] ^ ^O.S , <^ 7>A> 

jl-§-^^^-S °J§H £-4HJ\£ -§~g-£:°> <^1 *Ml7> ^<H, ^~ 

M-^^ M-^^til^r, <^H§-, -g-g-^r, «K£*ll #^7>, 

-2- *fl^, W/^/«o V -SL ^flSS -g-g-5131 ^^1x4. 
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<50> ^2fl5] ^o\] *\]^& ^ Sxr £r ^r^l M^S}- 3.7] # ^HrCf 

<51> n*BM ^ l^o] ji^ o_ ^eflo] ^ jn^ o_ w-^c] y>7p^ n^ fe ^ofl tjj 



HVtflwj-^ ^ o. ti]-7p^ ^ ^ ^^Rr ^ 
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£ 7>7l^ W7\ 2000 ifl^l 8000 0e<>IM ^7lS-^lH# 5^ 74 # -^Ti 1 

<54> £ #^^1 rf^ #*HJS1 ^ £r ^^rSL 20 K ^ttfl ^ 

7>7R1- H7> 1000 Oe ^l^l^i *>3Hir 71^-71 cM/d/H7> 74* ^^.S 

<55> £ ^ofl #7}^ ^ ^ 5£^r £ #Afl*l ^^W. 

< 56 > ^EflS] ^ 2iir £r 7>7l^ *>7l3N- ^ ^ 

S\*]5. o]e)^ ^ 7 ]^ mA^ol ^ 74°.S $1^, 

jl-§-^^ £r^H>5L Ir^M -§-g-£r<>) «H *^17> SU^-. 

<57> 51 i°IM ^.^ H><q- y^o] o. ^ 71-71^-cflAi s>] Jf 7>7l^-oi 

#7>^H1 n}e|- *}3}i§-(Mass Magnetization: #7>^i4. ^£7> 20 K<?1 

73 2000 0e°iH ^3-^ 7\*\5L H>2000 Oe^l 7j^- t}^^ *>7l3M ^7>^-^l 
14s} TH^Rr 9l^(dM/dfl<0) . 4000 Oe ^1^1 ^S)-^ "0 

" ^ 7Mji ^^-71-71^4000 Oe^m ^ ^ A^A. ^ ^-^^ 

7>7l^- Sl^^r AlS-Sl ^5171- 100 K ^ 300 K<S nflS. -frA^ ^Efl*] 71^ ^.^1 
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A. a^!r 100 300 KS] 7j ^M^JHH x}^^*] *>7l3M ^7^H1 

m± ^4 Vo l ^H-E^ #>2000 Oe^l^ 7}7l^> ^^oflA^ x}7lt 

<58> ^EflSl ^ 51 2<H| *1 S-ir H>^- ^1 ^ 7j-7l^ (vKlOOO Oe^H^r 

7>>5]-#ol *>7l3M ^r*l ?1*l*r #>1000 Oe 

<59> °H £ *W ^ 5£^r ^ 3-^ £rS- ^ <M 

<60> £ ^ofl ^ ^-7p^ ^ ^ -g- 1 ^ 3.7)7} ^ 

^ ^7H^l ^7$*. 7 ]. 40/(m w^o^ q-BfM- 

^, 3.71C11 ^ 7>3j-^ 71^71 7]- ^ H-T^^ n 3.7] 7]- 

Sl^r £r ^7} ^7p^ M-E^p} , £ ^ ofl tr(-S ^- JE^r ^ 

£r £rS.°fl ^HI 0 1 M-B}u(-M- ^ o^o] jiE. £.t= ^ 

<$6\]X] A o >^ ji^o] ufEf^. a* £ #M ^ 2^ -g- iL7>^°l 

5 7>^-i m^o. ^ol^cfl, m§] Aj-^oflA^ 2 7\^ 

i ol§>o] ^ ^ iL7)-e^ y^v\. 
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<6i> £r Ir^ofl tt|-s ^ 3.7] 7]- 20/m ^ Jf. ^tfl^JE 100K <>1*HM 

^^M, 5E*V 7} 3^ ^d<3] 7l-§-7l c/#/</#7}- <£°1 s^o. ^ 0 -| 

nj, M-S] ^cfl^£ 20 K<^i ^>^-# ^Hd^l 7l^-7l dM/dH7\ 3 x 10~ ? emu/g • Oe °1 
<62> 5E«h ^sfl^l £r ^tfl^S. 20K^>| 4000 Oe ^tfl^S 100K, $\ 

Jf^M^ 2000 Oe °1*HH *}^Sr £ l^^l 

n}-E- £ 7j-f ^^M^-o] ^ ^<^HH 20000 0e^ 

^ H7> 2000 vfl^l 8000 Oe^l^i Ss|- x>7]S«]lS# $1^-. 
< 63 > ^efl^ ^ H7> 2000 Oe °1§HH *}3HI: ^Hd^l 7l^7l <M/dH7\ 

^ll-f, ^ ^ ^ ^ ^£ ^$HH 

^ x}?]® 2-€r ^^HH ^Hd^l 7l^7l c^/aK7> <g=s] Ji°H, # 

efl^ ^ ^-iHl «1*H 10 ifl^l 100 yfl ^51 €■ ^P3# iL°H , ^1 ^ 

1^ 3.7] 7> 1 //m <>1«1-?1 7|-f $)if- 7>7l^- H7> 10000 Oe^ufl 20 K<*H>*1 

7} 3^ 7 }-§r7] dM/dH7\ 4 x 10" 6 °]^2] ^j-i: iL^. 

<64> 5&th £ 3^1 «t7p^ ^ ^Hfl*] ^ SEM sT 9X^ «V 

tt|-S ^>7p^ = ^ £ 4 ifl^l 51 8^ TEM A^ofM ^ ^ $l^r 
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^1, S.^ ^^°) ^fl^l ^o], -#^1^ ^§>31 &JI Jl^^ 

<66> n}-g. ^xr ^ SE^cr ^ £-^>& y>5f ^ 

^l^fl^^Ji 03/97521JL ^-^1^7fl^-§^^- 03/70626^^1 ?1H € o|-g-§} 

<67> ^ ^«fl tq-^- ^ £r 

<68> i) 13.56 MHz, 5 ifl^l 50 kW^l RF ^ #^7l# A}-g-*M ^-g-^ v|H 

x\ #e}3^> 6 1-S-*H ^tfl^S 4000 tfl^l 200000 oj-5,s s. 

<69> ii) 0>S^ ^ o. 51-- ^ rc- o. yJ-O. 

<?o> iii) ^ 5^ o. ^ s.^-^} 7>i# #e|^^> §>^r^l ^v] 

^ £r £-^-g: *fld=§Kr #7fl; 
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<71> # X^Hr ^^-5. 

<72> ^- 31 ^£ A o^P^ ^ ^ £r^l W ^Ixr 

<73> (1) 13.56MHz lOkW^" RF 

<74> (2) ^(Hybrid) ^H^§ ^^1^ 

<75> (3) -fr^^tNI^^K Inductive Coupled Plasma) S^l 

<76> (4) #5f3*} 

<77> (5) 7>i ^1^^ 

<78> (6) €5- ^ 

<79> (7) Ufl7l Al^Bfl 

<80> (8) ^-^ ^l^Hfl 

<8i> (9) 

<82> (10) ^ ^4: 1 52^ Al^tfl 
<83> T^j^*}. 

<84> RF*1€ *l^(l)£r 5m ^3E.Sl RF ^^(transmission line)* *r°l 



H.5lH.(Hybrid) ^H^S ^^1^(2)^ RF ^ v S|5.Sf , 

^sl^fl^S. 51 ^1 0.5mm, ^ 20mm, ^o] ^ rfl 400mm5l tAS -fi-S. 

^^-#5|3^> £*1(3)5] ^lM-^ 7l7fl^iL3L ^lo^ A o > 7 l o> 

^lM-^r ^7l^o_iiL 1^ ^l^H &t}. f2]t1 <?Hfli-Hr T^JE^ ^Zf 
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(9)3 ^#5. ^^HrS ^£H°> W. 
<85> -0-£^^-#^3^>( Inductive Coupled Plasma) m*l(3), fej-^p} «t-§-^ a] 

i^(4), ^ Al^^( 6 ), ^ JE^j X|^fl (8 )^ SL^f- (7)^] ^l^ufl7l 

Al^Bfl^z)- <^.i- o]^^ io" 5 t orr3 xl^g: -fr*] §>5L^ y> 0 l^- *H 

s.*! (3)jz}- (4), (3)3f (6)a>o]^ RF7> ^sfl (3), (4), (6), (8)3 ^ ^ 
«l| sj^l ^Tfl §1-71 3§fl 10mra<^l^ cl^a.# <>l-g-*M 

^>7> ^ Jiol^l QS.^ §1-31, 1*1 iHl A^7l ^7> q-^L^l §> 

71 fl*H al^^M ^M^l^^H SU^-. (3), (4), (6), (8) SL^ ^^-S € 

711 7>i# A>^-S>Xl ^ *}~f}- H"^> ^oj Ho V^ o. Al~g-§l-7l Xtfl^- 

<86> ^ Al^ig(6)^ 71-i ^1^^(5)3}- ^^sjc^ olopj 

SZ^, (5)3 y>^-7^ H^ «>-§-7>i -fr^S^Al 

<87> #5^} *];-g-^ X|^fl(4)<2l «];-g-^ ^l^Bfl^ ^ ^^ n ># y}^-o] ^ 

<*^g- §>ji ojo.^, r4- e)- ^Bfloiefl^ ifom -fre)*])^ A>-g-^. 

^ #Sl-^P>3 ^£ 2^ ^1§H #^^> ^1^^(4)0} lfl> ^«.o]l ^ 

^ RF^-£ ^7K^Bim-)# ^^1§>711 S^tfl, ^M(^1H-)51 €*1 3*1*4 

# ^ £^3 ^£3- ^ A oHl u^-Sl- 2^5]^. o} ^ Jf^-ofl ^-Aj 
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<$5L iflSH 2^ <2>H1 ^ 1 Al^^(lO)ol xl^ ^Jfofl ^ 

^m^. ^ £r5^r ^5^1 ttj-S]- ^ ^]^^dh« A>-g- 

^ 7> JjLaJ-sqol c]^ «n a > rg:^ ^ 3L$ SJW. 3 

-fofl ^H^xr ^ S.^ €^51 ^ ^dhS- ^q-5]7ll 9XSLV^, ^E^ ^} 

€ 100-2300 ^Bfl^^g. A h-g"W. S^^l^l 

§>#£r ^ «!) 7]7il^ ^^S- "S^^M $1^-. 

<89> °.S.^r -^£^^-#s1-3p>( Inductive coupled plasma)m^l# AV-g-^ 

40.000K ^a] 200,000K^£, hV^^}^ 40,000K 60,000K^ f5}3p}f # 

^a]7H, olofl Aj-g-s]^ RF ^^#^7]ir 13.56MHz 10kW(~50kW)^ 10~ 3 

^Ml s.^^ H^i]^ ^l^£7> ltorr^£7> ^ 

cf. RF ^^#^7lir (single type) <>1#^ (double type) 5L*f- *}-%-7} 

iS-SW, ^H^H^ 7kW °]^t°] v}^-*m-5L ol^^Hxtfl^ zj-zl-o] 5kW oj 
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3.71 ofl 1451- ^ ^BfS^r ^2]^ #BfS* r Sf ^Kg-^ Al^Vofl 

n}^ s j7 zj- w-^ofl ^ ^ #5}-2^r( centered plasma) 

^ #5r^r(Hollow plasma)7> €_S-§>7ll ^ RF 917} 

<90> l^^r^r H.7l7> i x^x] 50 /mi^l ^H^B^ ^ ^ 

St-g-^ ^71 QS. SE^r #5^} 7>^ ^-BflS. 

^ * ^ iJHH *V oi^o] 3_ 7 ] ^A o Kg. ^flo] £ 

^tiV^o] ^ o.ofl o^x}2l H.7l7> lOOnm ^ -fr^s^l flSJH^ 500msec °H 

°fl ^ 3^ 7MJ1 ^ llM" 523&Sfl<>> «H ^7>51 3.717]- <g H 

^ Al^ ^r^°> «M4. tq-Bj- ^ T^oflA-1 <$x}2\ ig^Kg- S^S>7l ^Sfl 

^ 1 Sft ^m*l 2:^°1 ^l-S-^Nl o)^ ^ iflJjLofl ^ RF o> 

*fli-f# Array ^EflS. S^^S^l cf^tr M^l ^ oitf. 

<91> ^} #2|3^>7l- Ir^^l zjo], ^ se^ ^ #2|3^> 7>^*1 ^ a] 

TV 2^ ^ £5. ^ 3^*1 i^SKr 3.71 # 



<92> o]^. aJaHHI o^sfl ^ Tg-^-g. iL4 -$MI*| ^^§>M- ^lr ^^1 ^ ^ 

^§11^7171 ?A ^ afl^T §1-317} §>ir ^ 
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<93> ^ Qg. t£5L 98% ^ ^^lul, 3.7] 7} 1 ifl*l 50 um^H, 

, ^ ^g. ^£ 98% ^ ^ ^€ A ^°|3l, 3.7l7> 20 

lfl*l lOOum^H, ^^l-ol^ ^ oflAj-^tf 7l7lH il^^Hl ^1§H ^issl 

<94> [^lS<m 1] 

<95> -B-£^^-#e|-3^>( Inductive coupled plasma)S*ll- ^--g-^ RF ^ir^-71 

13.56MHz 10kW^-(RF ^^7)^ ^r^^^l 7§^- 7kW °R>Sl AV-g-^q- e>l 

zj-zj- §>M-^1 ##7l ^ 5kW oR>5l ^§>^^-.) RF ^917} di7}±r 

^sl^* AV^-sVol io " 3 torr^l ^S^H 38,000K 45,000K(T max = 

84,000K)^1 *>s^ fej-aplf #^^l7icf . ti>-g-7l-^oi ol-s^(^c 99.999%)^- 
#7M^ ^ ^bg-ofl ^^-ft 30,000^1^, ^>}^^r #2f3^> ^S. 

4 x IO" /cm 3 °RM1 Etf ^ ^1 ^ ^^£7> 1 torr3}S.7> «Vt}. ^H)^ 

#fil-3p}7l- ^RSHS #^51 zjo]^ 600 ifl*l 700 mm7l-5l£^- §H £ ^S. 

^Kg-A^ ^-^ol ^§1 ^ 7Vi ^Efl7> si ^ 

^STi^H ^ ^ufls. §H 20 tfl^l 30 °C^1 ^rJE-^^H*! ^^1^ 2 ifl^l 
5^0} «H 1 52?H1 ^*>«^ ^^M^ ^-^^l 3.71 7> 1 vfl*| 40/m 

91 ^ &q ^ ^(Ag White type)* ^t§}2^. 

£ ^Sl TEM AV^o] £ 4 ^7i ^ §l^ol o. w-^vo] av^aoI ^^§Vxl 
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<96> [^flS^l 2] 

<97> #e]-S^>7l- ^j^J-SHa tiV-g- 1:^5] Tjojs- 300 iflx] 400mmAS. 3=*i*H , ^g- 

^T#5fSP> 7>i ^"Hfl7> ^ ^ STi^ ofl ^ ^ ^nflS. S>o^ - 50 iflx] 

-100°C^ »33HH 0.5 vflx] is ^Z>«t ^ ^^Hl^r *flS<i IS] ^l^S7i4 

§>7ll H.7l7f 50nm ^fl*l 3pm9l 3] 4] ^ 

^(Ag Gray type)* ^r^}^. *r#€ ^ TEM a>^o] £ oj- 

<98> [^flSofl 3] 

<99> «>^-^ tflJf<>|| 7frf^^ <?>BflM-^ ^ RF^]7> 27fll- A>-g-S>t^ , 

p>7> Ir^^l 250 tfl*l 300111111^5. 2^§H , ^^|2}2nl 7}- 

i ^-Hfl7> € ^ S^i^lAi ^nfljLAl ofl^l^^l- ^-g-§><^ -100 ^ ^ 

0.1 ifl^l 0.3^^1 Al^l iflofl ^ZV^ ^ Ol^ofli- ^l^-ofl l$] A}S,S,7^ 

°^}7\] 3.7)7} 1 ifl*l 50nm<y ^ aJ-^o] 3^ 

^(Ag Black type)* ^M^rS!^. n^t€ £r TEM Al^o] £ 6 ofl 

Al ^ £ S^ofl Aj-^o] e*fl*r*l $>o^, a}o)o] 
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<ioo> [^llS^l 4] 

<101> «h§-^ £1^1 ^-7>5f^ ^Bfluj-^ ^ RF<y7l- ^7} 47fl# A>-g-*M §^.3 

*}7> «>-§- l-^^l 1200 vfl*l 1500mm^-3. 5^§H , ^^r#5l-3^> 

7}^ <#t%7} 51 ^ ^ QS. tfl^efl 1*}S. 1 vfl^l 50nm(^Hl 3<^H 

<T^t^ ^S-^-^S- Al~g-S)-$o_^ , ^ ^^S. A>-g-*H 2 o vflxl 30°C^ ^ 

^£ ^^HH 2 vflx] ft 74 ^^Hlfe- ^IS^l 12] x-H^^Ti^ ^ 

^§>7fl Ti^M 3.7] 7> 1 ifl^l 500jwm^l ^-7>^2] =§^^ ^(Ag Hollow 

type)* ^-S}^. ^ ^ ^3 TEM 7}^o] £ 7 <^l^i ^ 9X^°] 

^-^2] S^ofl -i^f^l ^-S]-*] A ^ 7li ^7l-#S. ^-*fl ^ 

^l^l iflJfLofl ^fl^xlx] ^ -^oj^ + oi^ 



<102> 5] 

<103> ^S. 98% ^ ^ ^ ^^lul, 371 7> 20 vfl^l 100 

Um^l ^ A>-g-§>^ o_p} f a}| 7 }iS ^51 99.999%2l o}s^ 7fif a> 

-g-^JL, ^rS. 40,000K ifl*l 60,000K(T max = 84,000K), RF °I7> 

^<H^ (Single Type)^ 8kW A >#§>7lM-, £E^r °l#^(Double Type)^ 

AA 6kW ^17>SH A^SV^o.nl, 3.^3^71- tg^-gHS til^- ^^o] 

S- 20 tfl*l 30 niniS tf-ftJL, <S Jul* ^ ^3.^ ^ufls. ofl^^^s. A>-g-§><^ 
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^zbgr£ -100 °C ol«HM 0.1 vfl^l 0.3^2] X\j} ^fl^fl^ ^j^M a 
7l7> 1 iflxl 20nm^ ^ ^ ^p^o} ^ ^-11(Au Black type)^ ^t§r$ 

cf. ^- ^-^^ TEM Af^lo] 5L 8<>\}*] 9X^°) ^ W 

^°\] ^ ^ 
<104> [^Hl 1] 

<105> ^ 6j| 1 tflxl ^X|ofl 4S.^fBi xflS^l ^H^l ^ #5fl^ til^H ^ 

^r^(€S ^ ^r^)^ *}7l^ tijiE ^ §>7l ^ §H (Magnet i c 

Property Measurement System MPMS-XL, Quantum Design)# °l-g-§H *r^r#-i: ^£ 

<106> 7 r 7H> ^tfl^a 20 K, 100 K ^ 300 K<*IM *M9«|-$i o.-a\ , £r 

SL °]^s§ ^ 71-7H1 # = 10,000 Oe *1 ^SS}^. 

<io?> ^-^H i^-SL^ x r 7la^H (magnetic moment) 1 ^ ^#*>7l ^1§H 

^83HM A ^(diamagnetic capsule)^ ^MMS* ^ 

a dl^lBi# ^s}^. 
<ios> a i^a-i ^ ^iir y>^l- ^1 €a & ^ aM^sHH sqjf *\ 7 } 

^r°] #7>^H1 ^-51 7l-Sl-l-(Mass Magnetization: M)°] #7l*H , ^so} ^ S7 > ^ 
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tfl^r£ 20 KSI ^-f 2000 0e°TH ^ Jl^t^: 7>x]ji H>2000 0e<?I ^-f a>5]-§-^ 
71^-6] vc\-£\- #^§Rr iL^C^/o^O). 4000 Oe *rSf 

"0" ^ 7kx]jl #>4000 Oe^l^ 7}*}^, X}7}$- 2] 

^ A i^r ^r£7> 100 K ^ 300 K<H -f}-7}^ ^Eflo] T^^g; ilW. 

<109> 100 K2f 300 ^-f ^ 7>7l^°llAi *>3H|-e>l 7}7}^-o] ^71^1 7] X] ^ 

<WS) uL 7}7l^ ^^ofl A^ 7}7l^ ^1 #6] #^§> 

^f-H-Sl^ ^ 014. ^ #>2000 ^ x>7l^> ^ofl^^. 7}7R1- 

#3H1 W ^^ol £-5171- #7>=H tr)-e} 3.^ , 9)^}y}^4: #7> a] 

71 7}S)-^ ^ ^Al^l^Ai ^t^t ^*H, *M ^^^-Aj 

<no> ^S. ^ ^ A>7l^- ^^(^2000 0e)^ *H3* 7}7}^^o\]X\ <2]J=l 

^7H >0 1 #7>^-o11 olel 7>SH§:ol ^S}-^ ^Aj^ ^ojji oj, > 

#>4000 Oe^l Mtt- 7>7l^- ^^H^ *1-3H: 0 1 ^ ^ ^ ^ tijsfl 
1 vfl^l 3^ *fl3^!r Ag White type, Ag Grey type, Ag Black type 37kxl<2] 

^ SL^Sr £ 9 vfl^l £ 11°1H ^ 9X^ =g-o] m.^ 

<111> ^ 20 K<M*r SS^M^ °1#3 fe^ A>7l^- ^^A-^ 7>5]-^ 

^Hd3 7l^;7l7> ^ ^S.^^ "0" .M-Cf ^ £-3 3_7}(dM/d/K0)^t Jl 

5W. ^ Ag White type^l ^-Kr ^ *)M Igr nfl 7] 5] x}7]?$ 3€^^r 
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Ag Grey type^ Ag Black type^l "0" ^ €• 3.7](dM/dH>0)^r 

<ii2> Ag Hallow type ^1 XM^MH^ *>7l3M ^7>^-ofl ^-S^^l 

71*1^ 7ji§=°- fi- 6 H, 7^4000 0e^£ as]- 7r7l^ ^ ^RMH 

ir *>7l3M ^7]-S>^ 7rSH§r 0 l <^7J- y±±f;}^ M^-. 

<ii3> £. 10 tfl*| £ 13^f £ M-Efvt h]-^- *M#<>1 nflsq- 

*}7l3M ^ 7 r 7]^-^# #3^^ 5 Gauss °l§r^ ^1 ^ iL7 r ^# iL 

«=>1ji $X*.v\, 2 Gauss ^1§>S 7]$] 2.^°] ^fl^l ^ 

^5^1 ^Hl -g-g-^ ^ $J,^ ^nlttCf. 

<114> *flS°fl 1 ifl*| ^l^ofl 3^1 zj- SSj- 7 r 7l^> ^ a^tfl *>3HlrS1 3.71 

1- a 2^1 q-BfLfl^o_ol , X}7l^> ol^ ^ctfofl^ 

7l#7l# a 3^1 M-Bl-vfl^rl-. 
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<H5> [S. 2] 



<H7> [S. 3] 



<119> £r5.2\ ^ ^ ^^F&^r £ 15 vfl^l £18<>lH <S ^ $l^r ^ ^o] <gA\ 

*}7]^ i-°lul ^ 1 Tesla^l ^^>7l 

Hallow type-i: 5.^-^3: Ag White type, Ag Grey type , Ag Black type ^r^^^r "0 
" iL-c[ ^ *}$\-&^r 7}*}k± Capsule JL^fS ^7l§>^ 2.^- ^£ ^Tl^H ^ 

7 r §|-^ 7>^]cf. 
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<120> [^*H1 2] 

<121> X-flS^l 5<HH #^^1 tCj-S- ^}^$] ^ ^5flB] tiV^ = 

^•^(^S ^ ^it)^ ^>7l^ 1^ ^^S>711 «H ^ 

<122> £ 4$!- £ 19°TH ^.ir Hj-Sf ^o] Qg_^^l3\- *j|3=6fl 5^1 A| it 

^ ^ ^ SL^ ^ xfyl^- (#:1000 OeHH^ ^71^-^1 
ig-ofl JL^W, /2>1000 Oe ^l A o v ^ ^ 7>7R> <3 "^HH 

^- -g-o] &(dM/dJK0m Au 

Black type^ ^-f *9=^ 71^-7] (dM/dfrO)^: 7>^cf. -g*H 5^ Au Black type^ 
^ ^ofl til^fl 7>7l^ 371 ofl n^-ef of lOBfloflA] 100*11 3)2. €• 7>3)-^ # 
* 7t-^lcf. S 4°fl ^ Au Black type^ *}3H|r ^Sl ^ Jf^-Sl 7]^ 

<123> [S 4] 



<125> 7}7l^> #=10000 Oe ^H^l 3l€"$ 4^ £ 19^ 5. 20 

<*H *r «>iq- ^1 #sfl^ ^ "0" im ^ 7}si-^ ?g 

# jL2f# ^17]§>^ 5.^- ^JE ^*HH <^1 3.71*1 7>Sj-^ 7>^* ^ 
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^ , °]$\- -8r5L2] ^ ^ AA^ ¥ 

3*1 # x1\±t}. ^, 1 Tesla^ ^«-^7l^-ol ^ej ^ofl^fe- *>3Hr 6 l ^£ 
7]- tq-eq- 7^5}^ ^Bfl# Au Black type^ ^5fl3 ^ €5- ^ 

l Tesla s>] Jf x^l^o] ^ ^3HH # ^£ t^^HH ^ lOO^fl 

<126> ^ ^ofl iq-S ^H33 = 3^ £r £-^>gr ^Efl^ ^ 3^ £r ^-^1 

&o>£. Aj-^^Ai o>^§>^, -g^o] 37^-^0. ^ Jl^jro} ^. jn- o. 
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13^8- l] 



13^* 2] 

3.71 7> 40/zm ol§l-oi ^ o. ^ £ £ 



I^T 1 * 3] 

^tfl^S 20K ^ ^ §>^r ^ 5&^r ^ ^-^h 



4] 



5] 
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13^8" 6] 

*>7l# #7} 2000 Oe oRMH 4^H^r 5^ ^8-2-5. ^ £r 

13^* 7] 

^>7l^- H7> 4000 Oe °R>°1H 5fe ?A4r ^^-3. Sj-^ ^ £ 

8] 

^ *>7]# H7> 2000 ifl*l 8000 Oe^H 2.51- x}7l2.^HS ^ ^ ^ 
13^* 9] 
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rrl- 

13^*8- 10] 

13^8" 11] 

3.7] 7} 20nm o] ^ o. sj.- ^ 

12] 

^tfl^51 100 K <>1«HH ^>5]-# 71^-71 #/^} 7A^r ^^SLS- 

13^8" 13] 
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€tfl^£ 20 IMH ^Hd^ 7] ^-71 dM/dH7\ 3 x 10 emu/g • Oe^S! 

14] 

AA^ \17} 2000 Oe <$cq xJ-S}-^ ^ ^8 ^ 

15] 

^ 7>7l^- H7> 4000 Oe <£o] x}^^- ^ o. h.^ 

13^8" 16] 

^ 7>7l^> H7> 1000 Oe oRHH ^d^l 7] -^7] dK/oBPl- % o. 

^8i5-S. §>fe <#S] 7}5)-^ ^ 



47-34 



WW 17] 

^4- H7> 10000 Oe, ^tfl^S 20 K°TH *}3Hlr 7}^7] dM/dH 

7} 4 x 10" 6 ol4>o] ^ ^ <g=6] x>5j-^:# ^- 

13^8" 18] 

5 Gauss <>1^ iL*>^# ^ ^ £r -g^. 

13^* 19] 

2 Gauss JM-^-i: 5fe ^ ^ ^r^. 

20] 

i) 13.56 MHz, 5 ^1 50 kW^ RF ^#71 # Al-g-^ xl^ iflofl 

x\ -fhS^^ 1 - fB]-2^ °l-g-§>^ ^tfl^S 4000 ifl*| 200000 K^l 
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iii) ^€ ^ S&^r ^ #Sl-3^> 7^# «>-g-S. §}#°T| # 

WW 21] 

*fl 20%H1 Si^H, 

RF 917} # 7kW sR^lJi <^t§ 5kW 7 A^r ^ 

22] 
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